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Definition of the normalized rank-transform dot product as the similarity score between 2 LC-MS feature maps Three Bacillus subtilis strains isolated from marine environment were randomly selected to evaluate the similarity scoring function of our software against the entire database. The 3 test queries showed that the similarity scores against strains from the same species (blue diamonds) are generally higher than those against strains from the same genus but not the same species (green triangles), which in turn are higher than those from bacteria in different genera (black rectangles). However, some exceptions can be found (indicated in the red box). This result further supported our hypothesis that although similarity of secondary metabolite profiles are roughly correlated with taxonomical similarity (based on 16s rRNA), species identification based on 16s rRNA does not always adequately predict the secondary metabolite repertoire of a given bacterial strain. The features in each feature map will first be sorted based on their signal intensities. We selected the top 600 features by intensity and assigned scores to them (from 600 to 1). Feature-to-feature mappings were built on the matching table. In this example, the rank-transform dot product between Feature map A and B will be calculated as: Ranktransform dot product = 600*600 + 599*597 + 598*599 + 597*598 + 596*596 + 594*595 + 593*594 + 592*593 + 591*592 = 2836425
Supplementary Figure 9 | Effect of the number of retained features on the score separation between correct and incorrect hits. To optimize the number of retained features for similarity scoring, 5 replicates each of 4 Thalassospira xiamenensis and 4 Thalassospira profundimaris strains were selected, and the pairwise similarity scores are calculated for all replicates. At different numbers of retained features (n = 100, 200, …, 900), the distribution of similarity scores are plotted as box-andwhisker diagrams separately for correct hits (pairs that belong to the same strains) and incorrect hits (pairs that belong to different strains). The bottom and top of the box represent the first and third quartiles, respectively, and the band inside the box is the second quartile. The ends of the whiskers below and above each box indicate the lowest and highest datum within 1.5 x interquartile range (IQR) of each quartile, respectively. Any data not included between whiskers are plotted as an outlier (small circle). We calculated the overlap between boundaries A and B for each diagram: Overlap (100) = 2.08, Overlap(200) = 1.68, Overlap(300) = 1.35, Overlap(400) = 1.16, Overlap(500) = 1.06, Overlap(600) = 0.82, Overlap(700) = 0.85, Overlap(800) = 0.95, Overlap(900) = 1.10. When n = 600, the best separation between correct and incorrect hits is achieved (marked by two red lines in the middle rows). Therefore, the default number of retained features is set to 600 in MBMSearcher.
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Definition of the normalized rank-transform dot product as the similarity score between 2 LC-MS feature maps
MBMSearcher uses a rank-transform dot product to evaluate the similarity of two LC-MS feature maps after alignment. The features of each feature map were first sorted from highest to lowest based on their signal intensities to form a vector. We selected the top 600 dominant features and assigned scores. Supplementary Fig. 9 shows that selection of the top 600 features provided a better separation between correct and incorrect hits.
The rank-transform dot product between 2 feature maps (ref and sam) was calculated as follows:
where refers to the i th feature in and ( ) is the corresponding feature in sam, which is aligned with in the matching table. An example is shown in Supplementary Fig. 8 . To normalize the rank-transform dot product, we calculated the sample mean (Mean (ref)) and standard deviation (SD(ref)) as follows :
where n is the number of all feature maps stored in the bacterial database db, and refers to the ith feature map in the database. The normalized dot product is defined as follows:
We used ( ) as a measure of the similarity between 2 feature maps.
